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EFFECTS OF A PAIRING CONTINGENCY ON BEHAVIOR
IN A THREE-PERSON PROGRAMMED ENVIRONMENT
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Four groups of three subjects resided for 10 days within a continuously programmed en-
vironment. Subjects followed a behavioral program of contingently scheduled activities
that determined individual and social behaviors. A triadic condition was in effect when all
three subjects were required to select simultaneous access to a group area before it became
available for a social episode. A dyadic condition was in effect when access to a group area
was permitted to any combination of two, and only twvo, subjects. The effects of these two
conditions on individual and social behaviors were studied in reversal designs with several
successive days devoted to each condition. Results showed that durations of social activities
and synchroniization of individual activities were greater during triadic conditions than
during dyadic conditions. Under both coniditions, wake-sleep cycles departed from a typical
day-night rhythm for most subjects. Instances when subjects did not respond to each
others' attempts to initiate conversations using the intercom were generally more frequent
during dyadic than triadic conditions. Physical distance durinig triadic social episodes was
found to be related to sociability levels during dyadic conditions.
Key words: pairinig contingency, social behavior, behavioral program, continuously pro-

grammed environment, social systems, humans

Emurian, Emurian, Bigelow, and Brady
(1976) studied the social behavior of groups
of three young-adult men residing in a con-
tinuously programmed environment. When
noncooperation contingencies were scheduled,
access to a group area could be selected by
individual subjects without regard to the se-
lections of the other two, whereas cooperation
contingencies required simultaneous selection
by all three group members. A general finding
was that the cooperation contingency increased
the frequency of activities involving all three
group members, although a significant amount
of triadic activity also occurred under the non-
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cooperation conditions. In addition, there was
some indication of division of the group into
a two-person ingroup and a lone member, since
under the noncooperation condition two of
the members spent more time together than
either did with the third member. However,
the degree of isolation was not extreme for
such low-pairing subjects, since triadic activi-
ties continued to occur during the noncoop-
eration condition.
The present experiment evaluated further

the effects of subject pairing on individual
and social behavior. In addition to the triadic
contingencies studied previously, dyadic con-
tingencies were scheduled when simultaneous
occtupancy of a group area was permitted to
any combination of two, and only two, sub-
jects. Solitary access to group areas also was
permitted to separate social interactions and
access to large spaces as reinforcers. Finally,
the behavioral program included a group task
that required individual contributions to a
group criterion before triadic or dyadic epi-
sodes could occur.

METHOD

Subjects
Four groups of three male subjects were

recruited from local colleges. Members com-
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prising each group were acquainted, and all
were full-time students. Subjects received psy-
chometric and interview assessment by a staff
psychiatrist before being accepted. All sub-
jects were fully informed about the experi-
ment's procedures, and informed consent was
obtained. They were familiarized with the
operational features of the laboratory during
two daily briefing sessions immediately preced-
ing the start of the experiment. Subjects were
told that they would each receive $5 per day
if an experiment were terminated prematurely
by their choice and $25 per day if all three sub-
jects completed the duration agreed on be-
forehand.

Apparatus
The programmed environment was com-

posed of three 2.6 by 3.4 by 2.4 m private
rooms, a 4.3 by 6.7 by 2.7 m recreation room,
a 2.6 by 4.1 by 2.7 m workshop, and a 2.3 by
7.9 by 2.4 m hall joining the rooms. The
characteristics of this environment are de-
scribed in detail elsewhere (Bigelow, Emurian,
and Brady, 1975; Brady, Bigelow, Emurian,
and Williams, 1975).

Behavioral Program
Figure 1 presents a diagrammatic represen-

tation of the behavioral program governing
the sequential and contingent relationships of
activities employed throughout the series of
observations. The essential features of the pro-
gram have been described previously (Emurian
et al., 1976). From the standpoint of the pres-
ent study, the critical features are the Work
Three and Food Three activities, both of
which occurred in the group areas of the en-
vironment. The first of these, Work Three,
provided at least 30 min in the workshop
where assembly projects and maintenance
chores were conducted, and the second, Food
Three, at least 30 min in the recreation room
where major meals could be eaten or games
played. Two additional activities were added
to the program. The Group Arithmetic Prob-
lems activity could be selected immediately
following completion of Private Arithmetic
Problems. During the Group Arithmetic Prob-
lems activity, the subject could work privately
on the problems to contribute to a group cri-
terion of 600 solutions. This criterion had to
be satisfied before Work Three and Food
Three could be selected by more than one

subject, and a counter, present in each private
room, showed cumulative contributions to this
criterion by all subjects combined. Once a sub-
ject had selected the group task, he was re-
quired to solve at least one arithmetic problem
correctly before selecting another activity. The
Group Arithmetic Problems task was included
to determine the extent to which responding
could be maintained by access to different so-
cial situations, i.e., triadic and dyadic. The
Private Games activity, providing at least 30
min access to an assortment of solitary games
and puzzles in a drawer, was added as an op-
tion in the last column of optional activities.
An intercom for conversations among sub-

jects was mounted on a work panel in each
private room, making it possible for a subject
to communicate with either of the other sub-
jects or with both simultaneously. When an
individual subject initiated a communication,
a buzzer sounded whenever he pressed a but-
ton, and a light remained illuminated on the
other subjects' intercom for as long as the
communication attempt persisted. However,
the Communication activity (see Figure 1),
which provided access to the intercom to in-
itiate or answer a communication, could be
selected only according to the rules of the be-
havioral program. It was possible, then, for a
subject to be within the Communication ac-
tivity alone while attempting to converse with
the other subjects, who may have been either
indisposed to answer immediately or currently
ineligible to select the Communication activity
because the minimum requirements of their
other behavioral program activities had not
been satisified.
No communications were exchanged be-

tween experimenters and subjects, other than
an occasional textual message presented on
subjects' cathode ray display screens to inform
them of an equipment problem or to clarify
misunderstanding of the behavioral program
protocol.
Each activity within the behavioral program

had a 12.7- by 20.3-cm metal card portraying
an abbreviated activity notation that a subject
was required to display whenever that activity
was selected. To select an activity, a subject
displayed the card corresponding to that activ-
ity on a hook mounted on a bed cabinet. When
an activity card was displayed, environmental
events and response requirements related to
that activity were in effect.
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Fig. 1. A diagrammatic representation of the behavioral program governing the sequential and contingent re-

lationships of activities. This program is identical to the one reported in Emurian et al. (1976), with the addi-
tioin of Group Arithmetic Problems and Private Games.

A manual of instructions detailing the pro-
gram and use of environmental resources was

contained in each room of the environment.
The manual informed subjects that the inter-
com should be used before selecting a social
activity to ensure agreement that such an ac-

tivity would be selected simultaneously by par-
ticipating subjects. Instructions between condi-
tions differed only with respect to presenting
the different options that were available. An
error in following the behavioral program
caused a 5-sec blackout. If not immediately
corrected, a message was presented on the
cathode ray display screen to clarify the source

of misunderstanding.

Procedure
Subjects followed the behavioral program

continuously throughout the 10-day periods
of residence. Additionally, rules of access to
Work Tlhree and Food Three were varied to
permit evaluation of the effects of a pairing
contingency on individual and social be-
lhaviors.
A triadic program condition was in effect

when either of two social activities within
group areas, i.e., Work Three and Food Three,
was accessible only when all three subjects
selected it together. When all three subjects
had displayed their selection cards, they were
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permitted to leave their private rooms one at
a time and to enter the appropriate group
area. Typically, subjects would use the inter-
com several activities in advance to plan sub-
sequent selection of a triadic activity. They
would then pace their individual schedules
accordingly to arrive at the choice point in
the program at approximately the same time.
Subjects almost always used the intercom im-
mediately before displaying their Work Three
or Food Three cards to ensure that their
schedules and choices were synchronized. Dur-
ing the triadic condition, 600 counts on the
Group Arithmetic Problems task were re-
quired before either Work Three or Food
Three could be selected by a triad. The group
task counters reset after the selection.

In contrast to the triadic condition, a dyadic
program condition was in effect when Work
Three and Food Three were accessible for
social activities by any combination of two
subjects. As in the triadic condition, 600
counts on the group task were required before
either activity could be selected by a dyad.
In both conditions, subjects were required to
enter and leave the group areas at the same
time. Once a group area was occupied by a
dyad, access to that area by the third subject
was denied until the activity was terminated
by the dyad.

Solitary selection of the Work Three and
Food Three activities was permitted during
the dyadic conditions for Groups 1 and 2, and
during both triadic and dyadic conditions for
Groups 3 and 4. For solitary selection, it sim-
ply was necessary for a single subject to dis-
play the corresponding activity card, and
entrance to the group area was permitted
immediately, unless another subject or dyad
had already selected the activity.

For Groups 1 through 4, the dyadic (D) and
triadic (T) conditions were investigated in
the following order and number of successive
days under each condition, respectively: T-
D-T (days: 4,3,3), D-T-D (days: 4,3,3), T-D-T
(days: 4,3,3), and D-T-D (days: 4,3,3). These
sequences were used to control for the effects
of the order in which the conditions were pre-
sented. For Groups 1 and 2, there was no upper
limit on the durations of the Work Three and
Food Three activities, but for Groups 3 and 4,
a 3-hr upper limit was in effect.

Pairs of research assistants monitored the
experimental environment continuously with

audio and video equipment located, with
the subjects' knowledge, in each room. When
a subject displayed an activity card, an assist-
ant recorded its time of presentation by writ-
ing the activity abbreviation on a prepared
data form divided into 30, 1-min segments
for each subject and labelled according to the
time of day. Assistants also manually activated
electromechanical devices and minicomputers
controlling resources and tasks associated with
respective activities, and they delivered ma-
terials to the subjects through two-way drawers
when necessary.
Throughout social episodes in the recrea-

tion room (Food Three), 10-sec observational
samples were taken at variable intervals aver-
aging 5 min between samples. During each
observational sample, the subjects' identifica-
tion number, i.e., 1, 2, and 3, were recorded
directly on a schematic diagram of the room
by two independent observers, thus giving
subjects' exact location in the room and their
proximity to one another.

RESULTS

Social activity durations. A total of 33 social
episodes occurred within the four groups, of
which 30 were in the social recreation room
and the remaining three in the workshop. Fig-
ure 2 presents the time devoted to these epi-
sodes across successive days for each group.
Because no group engaged in more than one
social episode per day, in all cases the values
represent durations of individual episodes.

In three of the four groups (Group 4 was
the exception), social activity durations were
longer during triadic conditions than during
corresponding dyadic conditions. The dura-
tion of triadic episodes always exceeded the
corresponding dyadic durations in Groups 1
and 3, and four of five dyadic episodes were
shorter than triadic ones in Group 2. In com-
parison, only two of seven dyadic episodes were
shorter than triadic episodes in Group 4.

Figure 2 also shows that two of the groups
(Groups 1 and 3) contained a lone member
who never participated in dyadic episodes.
Such a member also was present in Group 2,
but only during the second dyadic condition.
Despite the lone members' performances in
the dyadic conditions, these individuals did
engage in social interactions to the same ex-
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Fig. 2. Social activity durations across successive days of the experiment for all groups. Because no group en-

gaged in more than one social episode per day, the figure bars represent durations of individual episodes. The
numbers above dyadic durations identify the two subjects who engaged in the episode. T = triadic condition,
D = dyadic condition.

tent as other group members during the tri-
adic conditions.
The data in Figure 2 suggest that the order

in which the program conditions were pre-
sented had some influence on the frequency of
dyadic social episodes. In the cases of Groups
1 and 3, where the dyadic condition was inter-
posed between two triadic conditions, dyadic
episodes were less frequent than in Groups 2
and 4, where the triadic condition was inter-
posed between dyadic ones.
The procedure required that social episodes

be terminated whenever at least one subject
decided to return to his room. In fact, all
episodes appeared to be terminated by mutual
agreement.

Solitary use of group areas. Eleven of the 12
subjects (Subject 3 in Group 2 was the excep-
tion) used the group areas alone when such
use was permitted during the dyadic condition
(Groups 1 and 2), and throughout all condi-
tions (Groups 3 and 4). There were 46 solitary
episodes, of which 29 occurred in the workshop

and the remaining 17 in the recreation room.
Table 1 summarizes these data during the

experiment. Comparison of the duration of
episodes of solitary use with episodes of social
use (see Figure 2) indicates that solitary use
generally was briefer, suggesting that social
interactions added to the reinforcing proper-
ties of access to the group areas. On the aver-
age, social episodes lasted for 4.4 hr (range:
1.3 to 18.5 hr) in comparison with an average
solitary duration of 1.9 hr (range: 0.7 to 6.5
hr). The extent of solitary use of the group
areas was not, however, clearly related to so-
cial use as evidenced by dyadic interactions. In
two of the three groups containing a lone
member, this individual showed the highest
frequency of solitary use (Group 1, Subject 3;
Group 2, Subject 1), but in the remaining
group, the lone member was intermediate in
this regard (Group 3, Subject 2).

Wake-sleep cycles. With the possible excep-
tion of Subjects 1 and 2 in Group 1, subjects
departed from a wake-sleep cycle oriented to a
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Table 1

Hours of Solitary Use of Group Areas per Selectionb

Days

1 2 3 4 5 6 7 8 9 10

Si 2.1 6.1+

GI S2 1.4

S3 6.5+ 1.1
0.8+

S1 3.2+ 6.1+ 3.9+
0.7+

G2 S2 1.6+ 0.8+

S3

S1 1.0 1.9+ 1.0 1.3 1.4 1.2+ 1.5+ 1.3+ 1.6+ 1.1+
1.7+ 0.9 1.0 1.0 0.9 1.1

2.1+
G3 S2 1.5 1.8+ 2.2 2.4 1.9

S3 1.6+ 1.3+
S1 1.4+ 2.3+

0.7

G4 S2 1.3+ 0.8+ 0.8+ 1.5+

S3 3.1+ 3.0+ 3.0+

bjf more than one solitary selection occurred per day by a subject, the entries appear one below the other.
+ = Work Three; all other entries are for Food Three.

typical day-night rhythm, i.e., one in which of the experiment for all subjects. By compar-
sleep periods tend to fall within midnight and ing periods of waking and sleeping with the
eight a.m. Figure 3 presents successive wake reference "real-time" intervals at the top and
and sleep durations across the temporal course bottom of the figure, departures from usual
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Fig. 3. Successive wake
each group.

all subjects in

SUCCESSIVE DAYS

and sleep durations across the temporal course of the experiment for
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sleep patterns may be seen. Although there
were wide differences in sleep patterns from
subject to subject, in most cases, sleep periods
began after midnight, extending well beyond
eight a.m., and in some cases, the majority of
the period occurred during the usual daylight
hours. These deviations occurred despite the
presence of a clock in each private room show-
ing time-of-day, day-of-week, and day-of-
month. Figure 3 also shows that brief sleep
durations (i.e., naps) occurred infrequently.
Once the sleep activity was selected, it was
almost never interrupted, irrespective of its
time of onset.

Intersubject program synchronization. Be-
cause the selection and completion of activities
within the behavioral program were not ori-
ented to "clock" time, it was possible for
subjects to pace their progressions through the
program at different rates and to be discrepant
in their waking and sleeping patterns. To re-
flect the extent to which subjects' activity
selections were in harmony with one another,
intersubject program synchronization was as-
sessed each day in terms of whenever subjects
were within the same sequential position in
the behavioral program. One measure of
synchrony was the total time when all three
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group members were engaged in the same
private activity, e.g., Health Check, Sleep,
Manual Behavior, etc. A second measure was
the total time when subjects were within
the group areas simultaneously. Suclh simul-
taneous occupancy could occur only as a triad
during the triadic conditions ("triadic time"),
but during the dyadic conditions, it also was
possible for two subjects to be within one
group area, e.g., the recreation room, and
the third subject to be within the other group
area alone, e.g., the workshop ("common
time"). A third measure was the total time
that subjects were engaged in different ac-
tivities within the same group of optional
activities (see last three columns of Figure 1),
e.g., two subjects in Reading and one subject
in Work Two.

Figure 4 presents total hours of intersubject
program synchronization for each group across
successive days of the experiment. The figure
shows relative contributions to synchrony at-
tributable to simultaneous sleep, triadic and
common time, and all other synchronous over-
lap in the behavioral program.
Within all groups, triadic time during tri-

adic conditions exceeded common time during
corresponding dyadic conditions; for Groups 1
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Fig. 4. Total hours of intersubject program synchronization for each group across successive days of the ex-

periment. See text for full description of this measure. T = triadic condition, D = dyadic condition.

n
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and 3, no common time was observed during
dyadic conditions, and for Groups 2 and 4,
common time was absent on Day 10. Thus,
patterns of group-area use changed during the
dyadic conditions so that when two subjects
were in one area together, the third subject
most often was not within the other area. Fig-
ure 4 also shows that the least amount of
simultaneous sleep occurred during the dyadic
conditions, and that other time in synchrony
was not systematically influenced by the two
program conditions. In effect, then, differences
in synchrony between the two program condi-
tions are attributable, for the most part, to
differences in simultaneous sleep and social
activity durations. Such differences indicate
that, within groups, selection and completion
of behavioral program activities were less har-
monious during dyadic conditions than during
triadic conditions.
Intercom use. On occasion throughout the

experiment, one group member attempted to
initiate a conversation using the intercom (by
choosing the Communications activity) but
his signal was not responded to by either of the
other two members. The frequency of such
communication failure within each of the
groups is summarized in Figure 5 across suc-
cessive days. The figure suggests that difficul-
ties with regard to communication tended to
be greater in the dyadic condition than the
triadic condition, most notably in Group 3
and to lesser extents in the other groups.
The frequency and duration of dyadic and

triadic conversations and the duration of time

t''L. tiadl
Gosucssd 02

'dyad
~~~12~~~~~~

Z1 3 56 10 234

0 1 22342067 I 1 223420673a9 10

SUCCESSIVE DAYS

Fig. 5. Total communication failures for each group
across successive days of the experiment.

alone that immediately preceded a conversa-
tion were not as clearly related to the program
conditions as were communication failures.
Thus, even though conversations were more
difficult to arrange during dyadic conditions,
possibly due to low levels of synchrony, sub-
jects persisted in calling one another until con-
versation resulted.
Group arithmetic problems. Although there

was considerable variation from group to
group and among subjects within groups, all
subjects contributed solutions to the arith-
metic problems needed to meet the criterion
for access to the social areas. The analysis of
duration of social episodes described above
(see Figure 2) indicated differences between
activities in the social areas as a function of
condition, since social episodes tended to be
longer under the triadic than the dyadic con-
ditions. By comparison, clear differences be-
tween conditions did not emerge with regard
to the arithmetic problems activity, the be-
havior on which the dyadic and triadic social
opportunities was contingent.

Social distance. A social distance score was
computed for each subject, based on his physi-
cal proximity to the other two subjects during
triadic social episodes. A given subject's score
is the sum of the distances between himself and
the other two subjects. Interrater reliability
on which distance scores were based was high
(correlation = + 0.96). Figure 6 summarizes
each subject's mean social distance score,
averaged over triadic episodes and rank or-
dered from high to low. Also shown in the
figure is the percentage of time each subject
spent in dyadic social episodes during the
dyadic condition of the experiment where the
procedure required that one member be ex-
cluded. Figure 6 reveals a substantial inverse
relationship between these measures of social
behavior during the dyadic and triadic con-
ditions (correlation = - 0.79). Those subjects
who spent the least time in social episodes
under the dyadic condition tended to maintain
the greatest social distance when all three
members were participating in triadic social
episodes. Conversely, the subjects with the
greatest involvement in dyadic social episodes
maintained the least physical distance in tri-
adic episodes.
Additional observations. Based on means

within successive program conditions, the
mean wake duration for all subjects was 14.4
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hr (range: 9.2 to 22.5 hr), and the mean sleep
duration was 10.5 hr (range: 5.7 to 16.8 hr).
On the Physical Exercise task, errors progres-
sively declined over trials for all subjects. On
the Private Arithmetic Problems task, error
frequency decreased for 11 subjects, and the
latencies of correct answers progressively de-
creased for all subjects over trials. On a self-
report scale completed during Health Check,
subjects rated the dyadic condition as aversive
in comparison to benign ratings of the triadic
condition. On the Lorr's Outpatient Mood
Scale (Lorr, Daston, and Smith, 1967), affective
states were reported to be stable between con-
ditions, with the exception of a slight eleva-
tion in inert-fatigued ratings during the triadic
conditions for subjects in Groups 3 and 4.
Finally, subjects in Groups 3 and 4 reported
decreasing degrees of "cheerfulness", "com-
posure", and "energy" as a function of mea-
suring time within the experiment.

DISCUSSION
The present results show that the status of a

closed three-person social system changed when
social opportunities were limited to dyads as
compared to the triad. Under dyadic condi-
tions, durations of social contact were briefer,
and performance schedules drifted apart, as

reflected by decreased levels of harmony in the
selection and completion of behavioral pro-
gram activities. Additionally, attempts by the
subjects to communicate with one another on
the intercom were less likely to meet with suc-
cess during dyadic than triadic conditions.
These results illustrate the group fragmenta-
tion effects previously observed during a non-
cooperation condition (Emurian et al., 1976)
in a situation in whiclh triadic social interac-
tions were prohibited, rather than being op-
tionally available.
Although division of group members oc-

curred during the previously studied nonco-
operation condition, all subjects continued to
have both dyadic and triadic social interac-
tions, and, consequently, no subject was ever
completely isolated from group activities. In
the present experiment, however, group frag-
mentation effects were stronger during the
dyadic condition than observed under the
noncooperation condition. Under dyadic con-
ditions, three groups had a lone member who
failed to have any direct social contact for
several successive days (the single dyadic con-
dition in Groups 1 and 3, and the second
dyadic condition in Group 2). These differ-
ences may be attributable, at least in part, to
the more demanding contingencies that were
in effect for social contract under dyadic con-
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ditions. Under dyadic conditions, responding
was required on the group task, and two sub-
jects had to cooperate in the choice of a group
area before social behavior could occur. That
dyadic episodes occurred at all when free ac-
cess to the large group areas was available
shows the reinforcing strength of even such
minimal social contact.
The triadic condition was associated with

longer periods of social contact than those ob-
served under dyadic conditions. Under triadic
conditions, lone members in Groups 1 and 3
were immediately reintegrated into social ac-
tivities that continued to occur on each suc-
cessive day of the final triadic condition. In
Group 2, the lone member during the final
dyadic condition participated in two unus-
ually long triadic social activities during the
preceding triadic condition, one such episode
lasting 18.5 hr in the recreation room. In
Group 4, triadic durations were always of
maximum duration, whereas two of the three
dyadic episodes with Subjects 2 and 3 were
below the maximum duration. As also demon-
strated by the cooperation condition, these
effects show the strength of triadic social inter-
actions as reinforcers, even for subjects who
were not disposed to engage in dyadic social
contact, either preferring to be alone or being
deliberately excluded from social activities.
Although subjects in at least three of the

four groups showed marked and variable de-
parture from a wake-sleep rhythm oriented to
"real-time" day-night intervals, the triadic con-
dition was always associated with more sched-
ule synchrony among subjects within a given
group in comparison to such synchrony ob-
served under dyadic conditions. These latter
effects are similar to those observed in the
previous study, in which the cooperation con-
dition produced a greater magnitude of syn-
chrony than the noncooperation condition.
Enhanced synchrony observed under both co-
operation and triadic conditions in the two
studies substantiates the importance of triadic
social opportunities as the mechanism by
which intersubject discrepancies in the selec-
tion and completion of behavioral program
activities were diminished.

Personal space has been defined as ". . . the
area immediately surrounding the individual
in which the majority of his interactions with
others takes place" (Little, 1965, p. 237).
Within the social psychological literature,

personal space has been studied as a dependent
variable under such general headings as situ-
ational impersonality, interaction distance,
invasion and defense of personal space, and
interperson distance and status (Shaw, 1971,
Chapter 5). That this measure is sensitive to a
host of situational and personal history vari-
ables appears well established. In the present
experiment, the personal space associated with
each group member (i.e., social distance) was
informative about potential social interactions
on other occasions. Social-distance measures
obtained within the triadic setting predicted
with reasonable accuracy the sociability of
group members under conditions when the
group was required to fragment for social epi-
sodes to occur.
Many of the differences and relationships

observed between the two program conditions
depend, of course, on intersubject variability
within the recruited groups of subjects. Sub-
jects were drawn from a relatively homoge-
neous population, but no attempt was made to
match or control them with respect to intel-
lectual, personality, demographic, social his-
tory, and other variables, some of which have
been very carefully controlled in other studies
of group behavior in isolation (e.g., Smith and
Haythorn, 1972). Although intersubject vari-
ability may indicate a lack of understanding
and control of relevant antecedent variables
(Sidman, 1960, part III), its manifestation
under different experimental conditions may
yield information having practical relevance
to the design of living situations where its
presence cannot be easily avoided (Sells and
Gunderson, 1972).

REFERENCES
Bigelow, G. E., Emurian, H. H., and Brady, J. V. A

programmed environment for the experimental
analysis of individual and small-group behavior. In
C. G. Miles (Ed), Experimentation in controlled en-
vironments and its implications for economic behav-
ior and social policy-making. Toronto: Addiction
Research Foundation, 1975. Pp. 133-144.

Brady, J. V., Bigelow, G. E., Emurian, H. H., and Wil-
liams, D. M. Design of a programmed environment
for the experimental analysis of social behavior. In
D. H. Carson (Ed), Man-environment interactions:
evaluations and applications. 7: Social Ecology. Mil-
waukee: Environmental Design Research Associa-
tion, 1975. Pp. 187-208.

Emurian, H. H., Emurian, C. S., Bigelow, G. E., and
Brady, J. V. The effects of a cooperation contin-
gency on behavior in a continuous three-person en-



PAIRING CONTINGENCY EFFECTS ON BEHAVIOR 329

vironment. Journal of the Experimental Analysis of
Behavior, 1976, 25, 293-302.

Little, K. B. Personal space. Journal of Experimental
Social Psychology, 1965, 1, 237-247.

Lorr, M., Daston, P., and Smith, I. An analysis of
mood states. Educational and Psychological Mea-
surements, 1967, 27, 89-96.

Sells, S. B. and Gunderson, E. K. A social system ap-
proach to long-duration missions. In D. B. Lindsley
(Chairman), Human factors in long-duration space-
flight. Washington, D.C.: National Academy of Sci-
ences, 1972.

Shaw, M. E. Group dynamics: the psychology of small
group behavior, New York: McGraw-Hill, 1971.

Sidman, M. Tactics of scientific research. New York:
Basic Books, 1960.

Smith, S. and Haythorn, W. W. Effects of compat-
ibility, crowding, group size, and leadership seniority
on stress, anxiety, hostility, and annoyance in iso-
lated groups. Journal of Personality and Social Psy-
chology, 1972, 22, 1, 67-79.

Received 26 September 1976.
(Final acceptance 19 September 1977.)


